Regulation of ornithine decarboxylase gene expression in mouse epidermis and epidermal tumors during two-stage tumorigenesis.
Topical treatment of mouse skin with the potent tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA) results in an array of biochemical alterations, one of the earliest being a more than 200-fold transient induction of epidermal ornithine decarboxylase (ODC) activity. There is an excellent correlation between the induction of epidermal ODC activity and changes in the level of immunoreactive ODC protein following a single TPA treatment to skin. Both ODC activity and protein levels peak at 4.5 h after TPA treatment and rapidly fall to basal levels by 24 h. Cycloheximide treatment of mice in which ODC had been previously induced by TPA indicated a similar rapid turnover of both ODC catalytic activity and protein levels. Northern blot analysis of polyadenylated RNA isolated from mouse epidermis after a single TPA treatment revealed the stimulation of one species of ODC mRNA of 2.0 kilobases with a maximum at 3.5 h declining by 16 h. The same-sized species of ODC mRNA was detected 4.5 h after multiple biweekly treatments with TPA as well as in mouse papillomas and carcinomas not treated with TPA for at least 1 week. Southern blot analysis of EcoRI or BamHI digests of DNA derived from mouse liver, papillomas, or carcinomas revealed no ODC gene amplification or rearrangement during neoplastic progression. These observations indicate that the induction of epidermal ODC activity following TPA treatment results in a transient increase in the steady state levels of ODC mRNA and in the rate of synthesis of ODC protein, in contrast to epidermal tumors where the levels of ODC mRNA and protein are constitutively elevated.